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Chapter one
about project
1.1 Introduction

Security systems such as closed-circuit TVs (CCTV) and intercom systems are widely 

used in homes and buildings for security and surveillance purposes. They are often 

expensive and require the expertise to install.  

This project aims to develop a low cost wireless multi-channel intercom system 

that integrates the applications of radio communication together with wireless audio 

communication. This system, when developed, can be used in homes and 

offices for surveillance and monitoring applications.

Wireless communication technology has been evolving rapidly; bringing about an 

emergence of a wide range of new wireless applications and services. It has brought 

convenience to our daily life by eliminating the use of wires and reducing installation 

costs.  

1.2 Project Objectives 

The objective of this project is to design and prototype a multi-channel wireless 

intercom device. Besides careful examination of the subsystems, specifications and system parameters  required for transmitting audio control signals must also be identified. It  would then be possible to develop the system to meet the requirements of the end-users so that it can be used efficiently.  
1.3 Flow chart
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Chapter TWO

WHAT HAD BEEN DONE

2.1 Block Diagram 
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Figure2.1: block diagram





2.2 Project Parts

2.2.1 .PIC 18F4620

At the Caller unit, it is responsible for taking the control input bit from the Call button 

and enabling the RF modules,  audio codec, microphone and speaker 

 It also controls the Paging and No-Reply LEDs. If there is a reply from the Receiver unit
, the Paging LED will flash to signal that a conference is  initiated. Conversely
 if there is no reply  from the Receiver unit, the No-Reply LED  will light up. 
  At the Receiver unit, the PIC18F4620 is used in  a similar way. the Talk 

button enables the audio codec, the microphone and the  speaker. When there is a 

visitor calling, the Paging LED will keep blinking. If nobody presses the Talk button, 

meaning the intended recipient party is absent, the Miss-Call LED will light up.  
Advantages  of PIC18F4620-
1 - low power
2 - High # of instruct & size of RAM

3 – serial port to support XBEE

4 - high computational performance at
an economical price

Memory  of PIC18F4620-
1 –program (flash 64 kbyte).. instruction (32768)

2 – data memory – SRAM 3986 byte

                                  EEPROM 1024byte
-Flexible Oscillator Structure
*Four Crystal modes, up to 40MHz
*4x Phase Lock Loop (PLL) – available for crystal 
and internal oscillators)
*Two External RC modes, up to 4 MHz
*Two External Clock modes, up to 40 MHz
*Internal oscillator block:
-8 user selectable frequencies, from 31kHz to 
8MHz

-Provides a complete range of clock speeds 
from 31kHz to 32MHz when used with PLL

-User tunable to compensate for frequency drift
*Secondary oscillator using Timer1 @ 32 kHz
Baud rate :9600 bit\sec
2.2.2  AD74111 

The AD74111 is a front-end processor for general-purpose audio

and voice applications. It features a multibit -A/D conversion

channel and a multibit -D/A conversion channel. The ADC

channel provides >67 dB THD+N and the DAC channel pro-

vides >88 dB THD+N, both over an audio signal bandwidth.

The AD74111 is particularly suitable for a variety of applications

where mono input and output channels are required, including

audio sections of digital video camcorders, portable personal

audio devices, and telematic applications. Its high quality

performance also makes it suitable for speech and telephony

applications such as speech recognition and synthesis, and modern

feature phones.

2.2.3  XBEE series 2 RF Modules :
Table (  ).Specifications of the XBee Series 2 OEM RF Module (PRELIMINARY)   
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2.2.3.1 Concept of XBEE :

Data enters through Din (pin 3) , as asynchrounous serial signal ..this signal is high when no data is being transmitts each data byte consist of astart bit ( low ) -8 ata bits- , and a stop bit ( high ).

When data inter pin 3 (DIN) .. is stored in the serial receive buffer  until processing. 

When RF data is received  .. data moved into serial transmit buffer sent out the serial port .

When RF data is received by the module  data is sent out the Dout pin this process is called transparent operation .

2.2.3.2 Modes of Operation :

1. Idle Mode

When not receiving or transmitting data, the RF module is in Idle Mode. During Idle Mode, the RF 

module is also checking for valid RF data. The module shifts into the other modes of operation 

under the following conditions:

• Transmit Mode (Serial data in the serial receive buffer is ready to be packetized)

• Receive Mode (Valid RF data is received through the antenna)

• Sleep Mode (End Devices only)

• Command Mode (Command Mode Sequence is issued)

.2. Transmit Mode

When serial data is received and is ready for packetization, the RF module will exit Idle Mode and 

attempt to transmit the data. The destination address determines which node(s) will receive the 

data. 

Prior to transmitting the data, the module ensures that a 16-bit Network Address and route to the 

destination node have been established. 

If the 16-bit Network Address is not known, Network Address Discovery will take place. If a route 

is not known, route discovery will take place for the purpose of establishing a route to the 

destination node. If a module with a matching Network Address is not discovered, the packet is 

discarded. The data will be transmitted once a route is established. If route discovery fails to 

establish a route, the packet will be discarded. When data is transmitted from one node to another, a network-level acknowledgement is 

transmitted back across the established route to the source node. This acknowledgement packet 

indicates to the source node that the data packet was received by the destination node. If a 

network acknowledgement is not received, the source node will re-transmit the data. See Data 

Transmission and Routing in chapter 3 for more information.

3. Receive Mode

If a valid RF packet is received and its address matches the RF module’s MY (16-bit Source 

Address) parameter, the data is transferred to the serial transmit buffer.

.4. Command Mode

To modify or read RF Module parameters, the module must first enter into Command Mode - a 

state in which incoming serial characters are interpreted as commands. Refer to the API Mode 

section for an alternate means of configuring modules.
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  2.2.3.3 RF Module Configuration- 
    Configurations to the XBee-Series module parameters can be made through the X-CTU 
software. This is done by entering necessary AT commands or API commands. To 
create a ZigBee network, a coordinator must be started on a channel and PAN ID. 
Once the coordinator has started, end devices can join the network. The Network 
formation is governed by the SC (Scan Channels), ID (PAN ID), SD (Scan Duration), 
and NJ (Node Join Time) commands.
   1)Starting a Coordinator 
    In order to form a network, a coordinator must select an unused operating    
channel and PAN ID. The XBee series 2s modules support user-settable 
commands to control the process of  selecting a channel and PAN. If a 
coordinator has not selected an operating PAN ID and channel, it uses the ID, 
SC, and SD parameter values to perform an energy scan and a PAN scan. 
After completing these scans, the coordinator selects a valid channel and PAN 
ID and starts the PAN. If security is enabled (EE command), the coordinator 
will use the security key specified by KY. Once the coordinator has selected a 
channel and PAN ID, it will retain  the channel and PAN ID information 
through power cycle or reset events.  

The figure below shows the actual configuration of the coordinator. The PAN 
ID for the coordinator is  2341. Therefore the end device should also be 
configured to have the same PAN ID in order to communicate.
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   2) Joining a XBee ZNet 2.5 End device to the network 
Before an end device can join the  network, it must first locate a nearby 
coordinator and attempt to join to it. If the end device has not joined a ZigBee 
network, it performs a PAN scan on each of the SC channels, looking for a 
coordinator operating on a valid PAN ID that is permitting joins. The ID 
command on the end device defines a valid PAN ID. If ID=0xFFFF, any PAN 
ID is considered valid. For all other ID values, the end device will only join a 
network operating on the same PAN ID.  
Once the end device discovers a nearby coordinator operating on a valid PAN 
ID, it sends an association request frame to it, and receives an association 
response, indicating the end device was allowed onto the network. The joining 
end device then sends a broadcast discovery frame to discover the 64-bit 
address of the coordinator. 
The figure below shows actual PAN ID for the end device. The PAN ID is 2341 
and is identical to the coordinator.
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2.3 How does the audio behave
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2.4 Project Codes
2.4.1 Transmitter code:

[image: image8.png]Aocpec-Noeped . 00 . 20O WSS, B B MR WS TR s "R
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#include <1874620.h> N
#fuses HS, NOLVP, NOWDT ,NOPROTECT

#use_delay(c1ock=20000000) // 20 wHz crystal on pcs

//#use r5232(baud-19200, Xmit-PIN_AO, rcv=PIN.AL)  // you can use any pins for software uart...

//#use rs232(baud=9600,  UARTI) // hardware uart much better; uses RC6/TX and RC7/RX

#use r5232(baud=0600, par ty=N,Xmit=PIN _C6,rcv=PIN_C7,bits=8)
// characters tranmitted fastér than the pic eats them will cause UART to hang.

#include <stdlib.h>

char x;

int sum=0;

void main() {
princf("s");
while (TRUE) {

1f_(input(PIN_D1)=1){//CALL BUTTON

delay_ns (10003

printf (")

DELAY_NS (100

OUTpUT_RTGN(PIN A3)3 //Turn O wic
while (Tkbhit(){}

output_high(PIN_A1); //turn ON Paging Ted
output_high(PIN_A4)} //turn ON Speaker

1

else
i

princf ("0

ouTpuUT HiGN(PIN A0); //turn o N0 Reply Ted

output_low(PIN_AL)} //Turn OFF Paging
QuTpuT_low(PINAL); //turn OFF speaker

3
fuse
printf(’r);//reset

¥
i





2.4.2 Receiver  code:
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#include "C:\Documents and Settings\Administrator\Desktop\saja2\RX\RX.h" 3

void mainQ)

char data=0x00;
‘setup_adc_ports (NO_ANALOGS | VSS_vDD)
‘setup_adc(ADC_OFF | ADC_TAD_MUL_0}
setup_psp(PSP_DISABLED);
setup_spi (FALSE);
setup_wdt (WDT_OFF);
Setup_timer_O(RTCC_INTERNAL);
setup_timer_1(T1_DISABLED)
setup_timer 2(T2_DISABLED,0,1);
Setup_comparator (NC_NC_NC.NE)}
setup_vref (FALSE);
setup_oscillator (False);

// TODO: USER CODE
while(true)

uhileCtkohit0)

i
dat: T
Oy

{

output_high(PIN_AL); //Pagging Led
deTay_s (2000);

//output_Tow(PIN_AL);
output_high(PIN_A4); //Turn ON speaker

break;

I

}//if (kbhit():
restart_wdt()
}//inner while Loop

delay_ms (10000);

if (input (PIN_D0)— 1)//Talk button

rue)

output_high(PIN_A3); // Turn ON Mic
rintf("#");//send Command

else if (input (PIN_DO)== 0) { [
output_Tow(PIN_A1); //Pagging Led

output_high(PIN_A0); //Miss Call led

i
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‘setup_adc_ports (NO_ANALOGS | VSS_VDD)
‘setup_adc(ADC_OFF | ADC_TAD_MUL_0}
setup_psp(PSP_DISABLED);
setup_spi (FALSE);

setup_wdt (WDT_OFF);
Setup_timer_O(RTCC_INTERNAL);
setup_timer_1(T1_DISABLED)
setup_timer 2(T2_DISABLED,0,1);
Setup_comparator (NC_NC_NC.NE)}
setup_vref (FALSE);
setup_oscillator (False);

// TODO: USER CODE
while(true)

uhileCtkohit0)

i
dat: T
Oy

{

output_high(PIN_AL); //Pagging Led
deTay_s (2000);

//output_Tow(PIN_AL);
output_high(PIN_A4); //Turn ON speaker

break;

I

}//if (kbhit():
restart_wdt()
}//inner while Loop
delay_ms (10000);

if (input (PIN_D0)— 1)//Talk button

rue)

output_high(PIN_A3);// Turn oN Mic
rintf("#");//send Comand

else if (input (PIN_DO)== 0) {
output_Tow(PIN_AL): //Pagging Led

output_high(PIN_A0); //Miss Call led
3
restart_wdtQ);

3// outer while Loop





2.5 Project circuits schematics
2.5.1 Transmitter side circuit schematics
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2.5.2 Receiver side circuit schematics
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Chapter three

difficulties
3.1 PIC : 

Instead of PIC18F4520  we used  PIC18F4620  because our university does not have plot loader to support PIC 18F4520,and we will be forced to burn every pin to program it !! and that is  not practical since we have to modify it every time we discover an error .
3.2 Audio Codec (AD74111) :

    We have recommended  this piece at  summer in many areas _ Jordan, Israel, Britain, America, United Arab Emirates, china _ but unfortunately it does not exist anywhere ,if we  found it, the Military customs hold it for a while so it didn't  come  at the right time. Week before delivery, we were told that it is impossible to reach..The IC didn't arrive until 18/12.   So we started  searching  for solutions or alternatives, we have found difficulties 
We had two solutions:

**-  Use ADC &DAC  Ic's :
The problem with this alternative that we must re- programme   codes of PIC and XBEE and  change the  connection of the external circuit 
So this solution does not solve the problem completely it only solves half the problem so we thought to
**-  Use matlab programe :

This  solution will solve our problem, but this solution isn't practical  because it is impossible to connect the outside intercom with  computer  as well as from the inside!!!
 But if the IC doesn't reach, we will have to use one of these solutions

Chapter four

hard ware
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receiver circuit

[image: image20.jpg]


 
transmitter circuit
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Chapter five

what will we do if we have more time

5.1 over all circuit:

complete the project to become Multi-Channel Wireless  Digital Video Intercom Device
transmitter side
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receiver side
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5.2 Video Codec 
In this project, the video codec (encoder/decoder) is used to encode (compress) the 
video signals from the CMOS camera module in the Caller unit and to decode 
)decompress) the received video signals of the RF receiver in the Receiver unit. After 
decoding , the video signals are outputted to the TFT LCD module. 
a)   Video Encoder 
The ADV7390   video encoder from Analog Devices is used to compress the 
video output signals from the CMOS camera module. It is a high-speed, digital-to-
analog video encoder on single monolithic chip. The encoder has an 8-bit video port 
that accepts the YCbCr422 video output  bits of the V100. Likewise, the HREF, 
VSYNC and PCLK output signals from the V100 are also coupled to the encoder. The 
output from DAC1 will be fed into the XBee-Pro ZNet 2.5 RF transmitter module to 
be transmitted to the receiver.  
The figure below shows the functional block diagram of the ADV7390.  
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Figure 5.1: functional block diagram of ADV7390




The pin configurations of ADV7390 are as follow: 

* P0-P7: 8-bit pixel port   

*  CLKIN: pixel clock input  

*  HSYNC : horizontal synchronization signal 

 *  SYNC : vertical synchronization signal 

*  RSET: controls the amplitudes of DAC1 

*  COMP: compensation pin 

*  DAC1: DAC output 

*  VAA: analog power supply (3.3V), AGND: analog ground 

*  VDD: digital power supply (1.8V), DGND: digital ground 

*  VDD_IO: digital I/O supply (3.3V), GND_IO: I/O ground 
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b)   Video Decoder 

The ADV7180    video decoder from Analog Devices is used to decompress the 

received video signals from the XBee-Pro ZNet 2.5 RF receiver in the Receiver unit. 

The ADV7180 analog front end comprises  a single high speed, 10-bit ADC that 

digitizes the analog video signal before  applying it to the  standard definition 

processor. It employs differential channels to the ADC to ensure high performance in 

the mixed-signal application. The ADV7180 automatically detects the received video 

signals from the XBee-Pro ZNet 2.5 RF receiver and process accordingly. Within the 

ADV7180 is a 2D comb filter that gives superior chrominance and luminance 

separation when decoding a composite video signal. This highly adaptive filter 

automatically adjusts its processing mode according to video standard and signal 

quality. Subsequently, data is transmitted via the 8-bit video output port to the TFT 

LCD module. 

The functional block diagram of ADV7180 is shown below.
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The pin configurations of ADV7180 are as follow: 

*   P0-P7: 8-bit video output port connected to input port of TFT LCD module 

*   AIN1: analog video input from DOUT of RF Receiver module 

*   HS and VS: horizontal  & vertical synchronization output signals 

*   LLC: line-lock output clock for the output pixel data 

*   XTAL and XTAL1: 28 MHz crystal input 

*   PWRDWN : logic low places the ADV7180 into power-down mode 

*   RESET : system reset input, TEST_0: tied to DGND 

*   AVDD: analog power supply (3.3V), AGND: analog ground 

*   DVDD: digital supply voltage (1.8V), DGND: digital ground 

*   DVDDIO: digital I/O supply voltage (3.3V), GND_IO: I/O ground 

*   PVDD: PLL supply voltage (1.8V) 
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Figure5.4: ADV7180




.5.3  CMOS Camera  

The camera used in the project is V100. It is a 2-megapixel color camera module with 

digital output and uses the CMOS image sensor OV2640  from Omni Vision . 

The camera module incorporates a  12001600  (UXGA) image array and an on-chip 

10-bit A/D converter capable of operating at up to 15 frames per second (fps). It has a 

digital video port that supplies a continuous 8/10 bit-wide data stream. All the camera 

functions such as exposure, gamma, gain, white balance and windowing can be 

changed through the SCCB interface by writing in some registers. The V100 

generates 10 video output signals and 3 synchronization signals (HREF, VSYNC and 

PCLK) respectively.  

The functional block diagram of the V100  camera module is shown in the figure 

below:
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Figure 5.5 : functional block diagram of V100 camera module




This camera module is used in the Caller unit to capture the image of the caller when 

the owner; at a remote location, activates the view button. The video and 

synchronization signals from the camera module will be sent a video codec for 

compression before they are transmitted to the Receiver unit wirelessly.    

The pin configurations of the camera module are: 

*  Y0-Y7: Video port output bits (8-bits) 

*   VDDM: supply for VCM (2.8V) , DVDD: supply for digital circuits, 

* DOVDD: supply for digital video port (2.8V), DGND: digital ground 

*   AVDD: supply for sensor array decoder (2.8V), AGND: analog ground  

*  SIO_D: SCCB serial interface data I/O, SIO_C: SCCB serial interface clock 

input (not used)  

*  RESET: chip reset (active high), PWDN: power down mode (active high) 

*  HREF: horizontal reference output, VSYNC: vertical synchronization output, 

* PCLK: pixel clock output 

*  XVCLK1: crystal clock input (not used)  

*  VP1 and VP2: Driver control pins 

  The figure below shows the exploded view of the module.
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Figure 5.6: camera module pin configuration




To enable wide angle view, the driver control pins VP1 and VP2 is connected to 2.8V 

and ground respectively. 

5.4 TFT LCD Module 

The TFT LCD module is used in the Receiver unit to display the video images of the 

caller. It is a 2.8" transmissive active matrix liquid crystal display with a white LED 

backlight. The PH2430T-031-LY1Q module from PowerTip has an 80-system 16-bit 

interface and can support up to 65K colors.  

The functional block diagram of the TFT LCD module is shown below.
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Figure 5.7 : functional block diagram of TFTLCD module




As shown in the diagram, the two main components of the TFT LCD module are the 

LCD panel and driver IC (HX8347-A01). The driver IC reads the video signals from 

the video decoder (ADV7180) and processed them into regular signals to be displayed 

on the LCD panel. 

The basic structure of the TFT-LCD panel consist two thin glass substrates 

sandwiching a layer of liquid crystal. The front glass substrate is fitted with a color 

filter while the back glass substrate with transistors fabricated on it. When voltage is 

applied, light passes through and forms a pixel as the liquid crystal is bent. Then the 

color filter displays a color image by coating the pixel (red, green and blue) on the 

glass substrate. 

The pin configurations of the PH2430T-031-LY1Q TFT LCD Module are as follow: 

*-  DB0-DB7: data bus for video signals 

*-  VCC: supply for digital I/O circuit (2.8V) GDN: system ground 

*-  /CS: chip select signal (not used)  

*-  RS: Command/Display data selection (not used) 

*-  /RD and /WR: read and write signal inputs 

*-  X+, Y+, X- and Y-: Touch panel control (for future touch-screen 

development)

Chapter six

testing

1) Audio circuit

We tested audio circuit by connecting speaker circuit by mobile .. we heard the sound by the speaker without noise

2) PIC circuit

We tested pic by connecting it to hyber terminal and saw * in transmitter & # in receiver .. 

Chapter seven

List of components
PIC CIRCUIT (transmitter & receiver)
	VALUE
	DESCRIPTION
	# OF ELEMENT 

	PIC18F4620
	PIC
	1

	0.1 micro F
	Capacitor
	2

	
	Push button
	2

	22pF
	Capacitor
	2

	1MΏ
	Resistor
	1

	10kΏ
	Resistor
	1

	
	LED
	2

	20MHz
	Crystal
	1


AUDIO CIRCUIT (transmitter & receiver)
	VALUE
	DESCRIPTION
	# OF ELEMENT 

	
	Mic
	1

	10kΏ
	Resistor
	2

	22kΏ
	Resistor
	1

	1kΏ
	Resistor
	1

	220kΏ
	Resistor
	1

	100Ώ
	Resistor
	1

	Variable
	Resistor
	1

	8Ώ
	Speaker
	1


	2sc2878
	Transistor
	2

	10 micro F
	Capacitor
	5

	100 micro F
	Capacitor
	1

	0.1 micro F
	Capacitor
	1

	1 micro F
	Capacitor
	2

	LM386
	Amplifier
	1

	AD74111
	Codec
	1


For XBEE circuit we only need XBEE series device (transmitter &receiver)

Chapter eight
data sheets
XBEE SERIES
[image: image32.png]PSSO
o
SEicer o

o001
oo
S
e





[image: image33.png]Pin# Name. Direction Description
1 vee - Power supply
2 DOUT Output UART Data Out
3 DIN/CONFIG Input UART Data In
4 DIO8 Either Digital 108
5 RESET Input Module Reset (feset pulse must be at least 200 1s)
5 PWMO/ RSS!/ DIOT0 Output PWM Output 0/ RX Signal Strength Indicator/ Digial 10
7 PWM/ DIO11 Either Digital /0 11
8 [reserved] - Do not connect
9 DTR/ SLEEP_RQJ DIg Input Pin Sleep Control Line or Digital Input 8
10 GND - Ground
1 DIO4 Either Digital 10 4
12 CTs / DIo7 Either Clear-to-Send Flow Control or Digial /0 7
13 ON/SLEEP Output Module Status Indicator
" [reserved] - Do not connect
15 Associate/ DIOS Either Associated Indicator, Digital 10 5
16 RTS/ DI Either Requestto-Send Flow Control, Digital 0 6
17 AD3/DI03 Either Analog Input 3 or Digital /0 3
18 AD2/DI02 Either Analog Input 2 or Digital /0 2
10 AD1/DIO1 Either Analog Input 1 or Digital /0 1
2 AD0/DIOO Either Analog Input 0 or Digital /0 0





AD74111
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[image: image35.png]PinNo. | Mnemonic | VO | Description
1 DCLK 1O | Serial Clock
2 DIN 1 Serial Data Input. The state of DIN on the rising edge of RESET determines the operating mode
of the interface. See the Selecting Master or Slave Mode section for more information.
3 DFS TO | Frame Synchronization Signal
4 DOUT O | Serial Data Output
5 RESET 1 Power-Down/Reset Input
6 AVDD Analog 2.5 V Power Supply Connection
7 CAPN ADC Filter Capacitor (Negative)
8 VouT O | DAC Analog Output
9 VIN I | ADC Analog Input
10 CAPP ADC Filter Capacitor (Positive)
1 REFCAP | IO | Intemal Reference Decoupling Capacitor. Can also be used for connection of an extemal reference.
12 AGND Analog Ground Connection
3 DGND Digital Ground Connection
14 DVDD2 Digital 2.5 V Power Supply Connection (Core)
15 DVDD!1 Digital Power Supply Connection (Interface)
16 MCLK 1 | External Master Clock Input





PIC18F4620
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[image: image37.png]Pin Number

Pin Name Pin | Buffer Description
SPDIP,| o [ Type| Type
soic
PORTA s a bidirectional /O port.

RAO/ANO 2 |27

RAO vo | TTL | Digial vO.

ANO I |Analog|  Analog input 0.
RAT/ANT 3 | 28

RA1 vo | TTL | Digial vO.

AN I |Analog| Analog input 1.
RA2/AN2IVREF-/CVREF | 4 1

RA2 vo | TTL | Digial vO.

AN2 I |Analog|  Analog input 2.

VREF- | |Analog| A/D reference voltage (low) input.

CVReF O |Analog| Comparator reference voltage output.
RA3/AN3/VREF+ 5 2

RA3 vo | TTL | Digial vO.

AN3 I |Analog| Analog input 3.

VREF+ | |Analog| A/D reference voltage (high) input.
RA4/TOCKI/C10UT 6 3

RA4 Vo | ST | Digial vO.

TOCKI 1| ST | Timer0 extemal clock input.

ctout 0| — | Comparator1output.
RA5/AN4/SS/HLVDIN/ 7 4
c20UT

RAS vo | TTL | Digial vO.

ANd I |Analog|  Analog input 4.

=3 1 | TTL | SPI™ slave select input.




[image: image38.png]HLVDIN | |Analog| High/Low-Voltage Detect input.
c20UT O | — | Comparator2output.

RAB See the OSC2/CLKO/RAS pin.
RA7 See the OSC1/CLKI/RA7 pin.
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Figure 1.1: Processflow between Callerunit and Receiver unit
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